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(57) ABSTRACT 

The present invention provides event -based or driven report- 
ing of mobile station measurements. A mobile station mea- 
sures one or more radio-related parameters for one or more 
cells in a radio access network. The mobile station evaluates 
die measured radio-related parameter with respect to a ^ 
predetermined condition or event and determines that the i 
predetermined condition is satisfied or that the event has | 
occurred. Based on that evaluation, the mobile radio sends / 
a report to the radio access network. Accordingly, the ^ 
occurrence of an event and/or the satisfaction of a condition ] 
triggers the sending of the report to the network. That way, \ 
the network receives the information so that it can take \ 
timely and appropriate action without sending outdated or | 
redundant measurement reports that do not convey relevant » 
or new information. 
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MOBILE STATION MEASUREMENTS WITH 
EVENT-BASED REPORTING 

HELD OF THE INVENTION 

The field of the invention is wireless communications. 
The present invention uses a mobile radio station as a 
measurement tool for a radio access network. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

In a typical cellular radio system, a geographical area is 
divided into cell areas served by base stations which are 
connected to a radio network. Each user (mobile subscriber) 
in the cellular radio system is provided with a portable, 
pocket, hand-held, or car-mounted mobile station which 
communicates voice and/or data with the mobile radio 
network. Each base station includes a plurality of channel 
units including a transmitter, a receiver, and a controller and 
may be equipped with an omnidirectional antenna for trans- 
mitting equally in all directions or with directional antennas, 
each directional antenna serving a particular sector cell. 
Each mobile station also includes a transmitter, a receiver, a 
controller, and a user interface and is identified by a specific 
mobile station identifier. 

In a cellular radio communications system, a handover 
operation allows an established radio connection to continue 
when a mobile radio participating in that connection moves 
between cells in the system. Handover is typically initiated 
when the signal strength or signal quality of the radio 
connection with an origination base station falls below a 
predetermined threshold value. Often, a low signal strength 
or a poor signal quality indication means that the mobile 
station is near a border between the two cells. If the mobile 
station moves closer to a destination cell or to a clearer line 
of unobstructed sight, handover of the radio connection to 
the destination cell usually results in improved radio trans- 
mission and reception. 

In some cellular systems, a handover operation requires 
physically breaking the connection with the origination cell 
and then reestablishing the connection with the destination 
cell, i.e., a "break-before-make** switching operation. Such 
hard handover techniques are typically employed in Time 
Division Multiple Access (TDMA) and Frequency Division 
Multiple Access (FDMA) type cellular systems. On the 
other hand, "soft" handover techniques may be employed in 
Code Division Multiple Access (CDMA) type cellular sys- 
tems. CDMA is an increasingly popular type of access for 
cellular communications because a higher spectrum eflS- 
ciency is achieved compared to FDMA and TDMA tech- 
niques which means that more cellular users and/or sendees 
can be supported. In addition, a common frequency band 
allows simultaneous communication between a mobile sta- 
tion and plural base stations. Signals occupying the common 
frequency band are discriminated at the receiving station 
through spread spectrum CDMA waveform properties based 
on the use of a high speed, pseudo-noise (PN) code. These 
high speed PN codes are used to modulate signals transmit 
from the base stations and the mobile stations. Transmitter 
stations using different PN codes (or a PN code oflfeet in 
time) produce signals that can be separately demodulated at 
a receiving station. The high speed PN modulation also 
allows the receiving station to advantageously generate a 
received signal from a single transmitting station by com- 
bining several distinct propagation paths of the transmitted 
signal. 

In CDMA, therefore, a mobile station need not switch 
frequency when handoff of a connection is made from one 
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cell to another. As a result, a destination cell can support a 
connection to a mobile station at the same time the origi- 
nation cell continues to service the connection. Since the 
mobile station is always communicating through at least one 
5 cell during handover, there is no disruption to the call. 
Hence, the term "soft handover." In contrast to hard 
handover, soft handover is a "make-be fore-break" switching 
operation. 

Deciding which cells to involve in handover often 

10 requires coordination between the mobile station and the 
radio network. Tte mobile station monitors base station 
control or broadcast channels from adjacent cells to deter- 
mine if these cells arc suitable handover candidates. When 
suitable cell candidates are identified, the mobile station 

15 notifies the radio network of this fact which then may initiate 
handover operations. Of course, other handover procedures 
may be employed. 

Power control is also important in radio communications 
systems, and particularly so in third generation, wideband 
CDMA systems (WCDMA). Before transmitting over an 
"uplink" channel, a mobile station must set its transmission 
power level. Similarly, the radio access network must set 
base station transmit power on "downlink" channels, e.g., a 
paging channel, a forward access channel, traflSc channels. 
While the actual power level set for mobile station and base 
station radio transmission and the interference levels that 
result therefrom are significant concerns in all mobile radio 
communications systems, such interference is particularly 
problematic in CDMA systems where large numbers of 
radio transmit and receive on the same frequency. If one 
station transmits at a power output that is too large, the 
interference it creates degrades the signal-to-interference 
ratio of signals received from other radio stations to the point 
that a receiving station caimot correctly demodulate trans- 

■'^ missions from other radios. Another power related problem 
is the so-called "party effect." If a mobile transmits at too 
high of a power level, the other mobiles increase their 
respective power levels so that they can "be heard" thereby 
compounding an already serious interference problem. 

In order to effectively manage handover, power control, 
and other important operations in a cellular radio commu- 
nications network, the network should know the current 
status of the network. That status can be measured reason- 

^5 ably well by detecting the current values of various radio- 
related parameters at different locations in the network. In 
the handover example, the radio network should know 
which particular ceUs are appropriate candidates for han- 
dover for a particular mobile station connection. With 
respect to another example, i.e., controlling the interference 
levels in a particular cell, the radio network needs to know 
the transmit power levels of various radios in that cell, the 
received power levels, interference levels, etc. Other param- 
eters may also be desirable for the network to monitor. 

55 While these parameters could be measured by suitably 
located sensors or other monitoring eqiiipment, the cost and 
installation of such equipment to make it effective and 
worthwhile would be prohibitive. On the other hand, the 
mobile stations themselves could be used (secondarily) as 

60 measurement tools to provide the radio network with impor- 
tant measurements reflecting the stations radio environment. 
Those measurements could then be used to facilitate radio 
network operations like handover, power control, resource 
management, etc. 

65 The mobile radios could periodically provide measure- 
ment reports to the radio network for a standard set of 
radio-related parameters. The drawback, however, with pcri- 
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odic measurement reports is that if the period is too long, the 
reports may be outdated with the radio network responding 
too late or too slowly to changing conditions. On the other 
hand, if the reporting time period is reduced to improve the 
relevance of the information and appropriate responsiveness 5 
of the network to changing conditions, the amount of 
signahng from mobile stations increases significantly. This 
is disadvantageous for several reasons. First, the radio 
bandwidth is limited, and this kind of administrative signal- 
ing creates interference and reduces capacity for user com- lo 
munications. Second, much of the information that is trans- 
mitted in these frequent mobile station measurement reports 
will likely contain the same information as in recent reports. 
Third, frequent reporting also drains the mobile station's 
battery. 15 

It is an object of the present invention to address the needs 
and overcome the problems identified above. 

It is an object of the present invention to use mobile radio 
stations as flexible, general measurement tools for radio 
network control and optimization operations. 

It is an object of the present invention to provide mobile 
station measurements in a timely, relevant fashion so that the 
radio network can promptly and effectively respond to 
changed conditions. 

It is a further object of the present invention to provide the 
network measurement information in an efficient manner so 
that unnecessary meastu^ement signaling between mobile 
and base station is reduced or otherwise minimized. 

The present invention provides event-based or driven 30 
reporting of mobile station measurement. A mobile station 
measures a radio-related parameter for one or more cells in 
a radio access network. The mobile station evaluates the 
measured radio-related parameter with respect to a prede- 
termined condition or event and determines that the prede- 35 
termined condition is satisfied or that the event has occurred. 
Based on that evaluation, the mobile radio sends a report to 
the radio access network. Accordingly, the occurrence of an 
event and/or the satisfaction of a condition triggers the 
sending of the report to the network. That way the network 40 
receives the information so that it can take timely and 
appropriate action without sending outdated or redundant 
measurement reports that do not convey relevant or new 
measurement information. 

The measurement report may identify the cell for which 45 
the mobile measurement was made, the specific triggering 
measurement event, the measured value of the radio-related 
parameter, and/or other information. The radio-related 
parameter may be qualitative and/or quantitative. Example 
parameters include signal strength, signal power, an inter- 50 
ference level, signal-to-interference ratio, error rate, trafiSc 
voliune, etc. associated with the one or more cells. Hyster- 
esis is an additional factor that may be employed in deter- 
mining whether a predetermined condition or event has 
occurred. A time to trigger interval may also be employed by 55 
the mobile radio in determining whether a predetermined 
condition is satisfied or an to event has occurred. A radio- 
related parameter can be evaluated with respect to two or 
more predetermined conditions or events with a report being 
sent if one or if both of the conditions are satisfied. 60 

An example predetermined condition or event may cor- 
respond to the measured radio-related parameter moving 
into or moving out of a predetermined parameter range. 
Another example is the measured radio-related parameter 
for a first cell becoming better than the measured radio- 65 
related parameter for a second cell. A positive or negative 
ofiket value may be added to the measured radio-related 



parameter as a further required condition associated with the 
occurrence of an event before the measurement report is 
sent. That offiset may vary depending on the cell. The 
predetermined condition or event may include a change in 
the measured radio-related parameter exceeding a change 
threshold, detection of a problem on a radio link with one of 
the cells, a transmit power of the mobile station crossing a 
threshold value, the mobile station failing to increase or 
decrease its transmit power on demand, and the mobile 
station receiver becoming saturated. 

A control node in the mobile radio network instructs a 
mobile station to measure one or more radio-related param- 
eters for one or more cells and to evaluate each measured 
radio-related parameter for each of the one or more cells 
with respect to a predetermined event and/or condition. The 
mobile station is instructed to send a report to the control 
node when such an event occurs. Then when the report is 
received from a mobile station, the controller determines 
whether to perform an operation based on the received 
report. Example operations include handover, power 
control, channel type switching, operation and maintenance, 
network balancing, network optimization, etc. 

The control node provides the mobile station measure- 
ment instruction using a measurement control message that 
preferably includes one or more general type parameters. 
For example, the measurement control messages simply 
specify the one or more parameter measurements the mobile 
station is to make, identify the one or more events that can 
trigger a report, and what information the report should 
include. Because the mobile station measurements and the 
events are not coupled to a particular network operation or 
network evaluation, there is a great deal of flexibility and 
adaptability for future network needs and operations. In this 
regard, subsequent measurement control messages may 
modify the radio-related parameter, the predetermined 
event, add additional parameters to be measured, or specify 
other predetermined events to be evaluated. In fact, the 
mobile station may be instructed not to send a report even 
though a predetermined condition is satisfied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features, and advantages 
of the invention will be apparent from the following descrip- 
tion of preferred embodiments as well as illustrated in the 
accompanying drawings in which reference characters refer 
to the same parts throughout the various views. The draw- 
ings are not necessarily to scale, emphasis instead being 
placed upon illustrating the principles of the invention. 

FIG. lA is diagram of example mobile communications 
system in which the present invention may be advanta- 
geously employed; 

FIG. IB is a simplified function block diagram of a 
mobile station shown in FIG. lA; 

FIG. IC is a simplified function block diagram of a radio 
network controUer and a base station shown in FIG. lA; 

FIG. 2 is a function block diagram outlining general 
procedures for event-based reporting of mobile station mea- 
surements; 

FIG. 3 is a diagram illustrating measurement related 
messages between a radio network control node and a 
mobile station; 

FIG. 4 is a flowchart illustrating example mobile station 
measurement and reporting procedures; 

nG. 5 is a flowchart diagram illustrating example pro- 
cedures of a radio network control node measurement con- 
trol routine; and 
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FIGS. 6-15 are graphs illustrating example events, and in channel (FACH) for providing various other types of control 

some instances, other conditions or factors associated with messages to mobile stations. In the reverse or uplink 

an event trigger the sending of a mobile station measurement direction, a random access channel (RACH) is employed by 

report. mobile stations whenever access is desired to perform 

5 location registration, call origination, page response, and 

DETAILED DESCRIPTION OF THE DRAWINGS other types of access operations, TrafBc channels (TCH) 

may be allocated to carry substantive call communications 
In the following description, for purposes of explanation y^{\^ a mobile station, 
and not limitation, specific details are set forth, such as ^ shown in FIG. lA, some mobile stations may corn- 
particular embodiments, procedures, techniques, etc., in municate with only one base station. However, a mobile 
order to provide a thorough understanding of the present station may be communicating with plural base stations or 
invention. However, it will be apparent to one skilled in the pi^ral base station sectors, e.g., soft handover. Even when 
art that the present invention may be practiced in other jdie, mobile stations monitor or scan the control channel 
embodiments that depart from these specific detaUs. While broadcasts from neighboring base stations, 
various example parameters, events, condifions, and net- ^^^^^ ^^^^^^ ^ ^^own in FIG. IB includes a data 
work operations are described in conjuncUon with the fol- p^cessing and control unit 32 for controlling various opera- 
lowmg descnption, the present invention is not hmited to a ^^^^ ^^^^^ ^ ^^^^^ ^^^^^^ ^he mobile*s data 
particular measurement, event, condition, or network opera- processing and control unit 32 provides control signals as 
Uon. In other instances, detailed descnpUons of well-known ^^^^ ^ ^^^^ transceiver 33 connected to an antenna 
mctnods, mterfaces, acvices, ana signahog tecuuiques are 35 3^^^ the data processing and control unit 32 and 
omitted so as not to obscure the descnption of the present transceiver 33 arc powered by battery 34, The amount of 
mvention with unnecessary detail, p^^^^ ^^ppj-^^ the battery 34 to the data processing and 
The present invention is described in the non-limiting, control unit 32 and transceiver 33 is regulated by one or 
example context of a universal mobile telecommunications more control signals from the data processing and control 
(U^^TS) 10 shown in FIG. lA. Arepresentative, connection- ^5 unit 32. The radio network controller 26 and base station 28 
oriented, external core network, shown as a cloud 12 may be shown in FIG. IC are radio network nodes that each include 
I for example the Public Snatched Telephone Network a conesponding data processing and control unit 36 and 37, 
I (PSTN) and/or the Integrated Services Digital Network respectively, for performing numerous radio and data pro- 
\(1SDN), A representative, connectionless-oriented external cessing operations required to conduct communications 
[core network shown as a cloud 14, may be for example the 3^ between the RNC 26 and the mobile stations 30. Part of the 
fintemet. Both core networks are coupled to corresponding equipment controlled by the base station data processing and 
^service nodes 16. The PSTN/ISDN connection-oriented net- control unit 37 includes plural radio transceivers 38 con- 
work 12 is connected to a connection-oriented service node nected to one or more antennas 39. 
shown as a Mobile Switching Center (MSG) node 18 that the present invention, mobile stations may be 
provides circuit-switched services. In an existing GSM 35 employed to provide measurement reports so that the 
network, the MSG 18 is connected over an interface A to a UTRAN receives real-time knowledge of the network con- 
Base Station Subsystem (ESS) 22 which in turn is connected ditions based on one or more parameters measured by the 
to radio base station 23 over interface A*. The Internet mobile stations. While it is preferable to have many mobile 
connectionless-oriented network 14 is connected to a Gen- stations generate and send measurement reports to give the 
eral Packet Radio Service (GPRS) node 20 tailored to ^ UTRAN significant amounts of measurement data from 
provide packet-switched type services which is sometimes different locations in the network, the invention can be 
referred to as the serving GPRS service node (SGSN). Each implemented using just a few mobile stations or even just 
of the core network service nodes 18 and 20 connects to a ^lobile station. The sending of a measurement report is 
UMTS Terrestrial Radio Access Network (UTRAN) 24 over ^vent triggered. Consequently, real-time knowledge of net- 
a radio access network (RAN) interface referred to as the lu ^5 ^o^k conditions can be selectively conveyed at relevant 
interface. UTRAN 24 includes one or more radio network moments so the UTRAN can effectively respond without 
controllers 26. Each RNC 26 is connected to a plurality of delay and without excessive signaling overhead. An adap- 
base stations (BS) 28 and to any other RNCs in the URAN tive set of predetermined "events" and/or predetermined 

"conditions'* may be defined that trigger measurement. 
Preferably, radio access is based upon wideband. Code 50 reports to be sent from the mobile station. Once the report ^ 
Division Multiple Access (WCDMA) with individual radio is received, the UTRAN may then analyze the reported 
channels allocated using CD MA spreading codes. Of course, information and perform, if necessary, responsive or other 
other access methods may be employed. WCDMA provide desirable operations like handover, power control, opera- 
wide bandwidth for multimedia services and other high tions and maintenance, network optimization, and other 
transmission demands as well as robust features like diver- 55 procedures. 

sity handoff and RAKE receivers to ensure high quality, FIG. 2 outlines in flowchart format example procedures 
Each mobile station 30 is assigned its own scrambling code for event-based reporting of mobile station measurements 
in order for a base station 28 to identify transmissions from (block 40). The mobile station measures one or more radio- 
that particular mobile station as well as for the mobile station related parameters for one or more cells (block 42). One 
to klenti^ transmissions from the base station intended for 50 non-limiting example parameter is the received signal 
that mobile station from all of the other transmissions and strength of base station broadcast channel signals from 
noise present in the same area. current and neighboring cells. The mobile station evaluates 
Different types of control channels may exist between one each measured parameter with respect to a predetermined 
of the base stations 28 and mobile stations 30. For example, event or condition (block 44). Based on that evaluation, e.g., 
in the forward or downlink direction, there are several types 6S the predetermined event occurs and/or the predetermined 
of broadcast channels including a general broadcast channel condition is satisfied, the mobile station sends a report to the 
(BCH), a paging channel (PCH), and a forward access radio network (block 46). The contents of that report may 
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include more or less information as established by the radio 
network operator. For example, the report may simply 
contain the identification of the cell and identification of the 
event that occiured. Other information such as the value of 
the measured parameter, other parameters, and even optional 
information may also be provided in that report. In response 
lo the received report, the radio network may take some 
action, if appropriate, using the report including performing 
the example operations noted above, handover, power 
control, channel type switching (e.g., switching from a 
dedicated to a common channel and vice versa), etc. (block 
48). 

Preferably, measured parameters and predetermined 
events and/or conditions are defined in general terms so that 
they are not tightly coupled to a particular operation, 
evaluation, or algorithm. This allows flexibility and adapt- 
ability for other event-triggered mobile station reports. On 
the other hand, the measurement and reporting parameters 
and events may be made specific for a particular application 
or need. Although event-triggered reporting is preferable, 
the mobile station may be instructed by the UTRAN to send 
periodical or other types of non-event-triggered reports if 
desired. Periodical reporting may be preferred for network 
supervision reasons if the real-time behavior or specific 
mobile station measurements is less important than the total 
overall system behavior. The present invention flexibly 
aUows for only a fraction of mobile stations to perform such 
network supervision using mobile measurements from 
selected cells during a selected time period. 

FIG. 3 illustrates an example signaling diagram useful in 
implementing one aspect of the invention. A radio network 
control node, e.g., the RNC, a base station, or other 
controUer, generates and transmits a Measurement Control 
Message for a mobile station. In general, the measurement 
control message instructs the mobile station to measure one 
or more radio-related (or other) parameters that can be 
measured by the mobile station. The message also identifies 
one or more predetermined events and/or conditions which 
trigger the transmission of a measurement report sent from 
the mobile station back to the radio network control node. 
Examples of information that may be included in the mea- 
surement control message include: 

measurement parameter: identifies what the mobile sta- 
tion should measure 

measurement event and/or condition: identifies triggering 
event and/or condition 

measurement identity number: used by the UTRAN in 
subsequent modification of mobile station measure- 
ment and by the mobile station in the measurement 
report 

commands: used to set up a new measurement, modify a 
J previoTisly specified measurement parameter, modify a 
j predetermined event or condition, stop measurement, 
I clear all information stored in the mobile related to a 
I measurement 

Sp optional parameters: parameters that a network operator is 
y interested in but which may not be time sensitive 

Quahtative and/or quantitative parameters may be speci- 
fied and measured. Non-limiting example parameters 
include measured signal strength, signal power, bit error 
rate, signal-to-interference ratio, path loss, traffic volume, 
timing/synchronization ofikets, etc. Example predetermined 
events and/or conditions will be described below in con- 
junction with FIGS. 6-15. 

The operation of a mobile station in an example measure- 
ment mode is described in conjunction with the example 
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mobile station measurement routine (block 50) shown in 
function block format in FIG. 4. The mobile station initially 
powers on and performs a random access with the radio 
network (block 52). While the mobile station is in an idle 

5 state, it may perform one or more measurements of radio- 
related or other parameters identified in an earlier-received 
measurement control message and stored in the mobile 
station (block 54). For example, the idle mobile station 
monitors broadcast or other control channel(s) to measure 
received signal strength if received signal strength is the 
parameter that was previously identified in the measurement 
control message. When a predetermined event or other 
predetermined condition occurs that was stored in the 
mobile station, the mobile station generates and transmits a 
measurement report to the radio network control node as 
specified by the previously received measurement control 
message (block 56). Thereafter, the mobile station may 
receive another measurement control message fiTom the 
radio network control node that modifies measurement 
parameters or events (block 60). The mobile station modifies 

20 the stored parameters or events as instructed and determines 
whether other functions or operations need to be performed 
such as responding to a page, registering with the network, 
originating a call, power off, etc. (block 62). If so, such 
function is performed; otherwise, the mobile station per- 

25 forms measurements and sends event-based reports in accor- 
dance with the information stored in the mobile radio as 
described. 

FIG. 5 is a flowchart diagram of example radio network 
control node (RNCN) measurement control procedures 
(block 70) that may be employed in a radio network control 
node in accordance with an example embodiment of the 
present invention. The radio network control node, as pro- 
grammed by the radio network operator, determines those 
parameters, events and/or conditions a mobile station is to 
25 monitor and report (block 72). The control node generates a 
measiuTcmcnt control message that includes: 

(1) one or more parameters to measure, e.g., block error 
rate, bit error rate, signal interference ratio, 
synchronization/time differences, transmit power, 
receive power, path loss, interference, traffic volume, 
etc.; 

(2) events and/or conditions like those example events 
illustrated in FIGS. 6-15; 

(3) optional parameters; and 

45 (4) other information (block 74). 

Hie control node then sends the measurement control mes- 
sage to one or more mobile stations (block 76). When events 
have occurred that trigger the transmission of a measure- 
ment report, the control node receives the measurement 

50 report from the mobile station (block 78). The control node 
then makes a decision whether or not to perform an action 
based upon the information provided in the report including 
for example handover (both inter- and intra-frequency), 
power control, channel type switching, operations and 

55 maintenance, network optimization, etc. (block 80). 

FIGS. 6-15 give examples of events and/or conditions 
that may be useful to trigger the generation and transmission 
of a measurement report to the radio network control node. 
Although the occurrence of an event may be viewed as the 

60 meeting of a condition (and vice versa), an event may also 
be coupled with a fiirther condition before a report is sent. 
It should be understood that the terms "event" or condition, 
when used alone, should be broadly interpreted to include 
any predetermined occurrence or state that causes the mobile 

65 station to send a measurement report. 

FIG. 6 illustrates several graphs representing a mobile 
station measured parameter value against time for several 
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radio channels generally indicated as CHI, CH2, and CH3. Measurement reports from the mobile station to the radio 

Such a radio channel transmission is typically broadcast network are triggered when the measured parameter value 

from a base station cell, received by the mobile station, and for radio channel CH3 plus its associated offset either enters 

evaluated to determine a characteristic or parameter, e.g., or leaves the reporting range and/or when its measured 

signal strength, signal quality, etc. Non-limiting examples of 5 parameter value exceeds, for example, the "best" current 

such radio channels include a control channel, a pilot radio channel CHI. 

channel, a perch chanaci, or a broadcast channel. In the This oDset mechanism allows the radio network to change 

UTRAN specifically, such a radio channel could be the the reporting for an individual channel. By applying a 

primary common control physical channel (PCCPCH), A positive ofiset, the mobile station sends measurement 

reporting range is defined relative to the current, "best" 10 reports under an assumption that the offset channel has a 

channel (at least in at terms of the measured parameter higher measured parameter value than is actually the case, 

value), and is defined in the measurement control message Such a positive offset mechanism might be usefiil if the 

received from the radio network control node. Here the term network operator knows that a specific cell should be 

"best" corresponds to the chaimel having the greatest mea- monitored more carefully. For example, the network opcra- 

sured parameter value. If a monitored raio channel such as is tor may know from experience that this radio channel often 

CH3 enters the reporting range (reporting event 1) or leaves becomes an excellent candidate quite quidUy, e.g., due to 

the reporting range (reporting event 2), the mobile station street comers, and therefore is appropriate for more inten- 

generates and transmits a measurement report. The report sive reporting. In the handover context, channel CH3 might 

may simply indicate, for example, that a CH3 has entered or be included in an active candidate set of handover channels 

exited the reporting range. 20 than otherwise or would not have been the case without the 

FIG. 7 iUustrates another example event. A reporting positive oSs&i. Alternatively, the network operator might 

event is indicated when the measured parameter values for choose to apply a negative offset to a particular channel with 

two monitored radio channels intersect or cross each other the result that the corresponding cell is more likely to be 

within the reporting range. Reporting event 1 occurs when excluded from the active handover candidate set. 

radio chaimels CHI and CH2 intersect. Reporting event 2 25 An individual cell offset may also be employed as a tool 

occurs when radio channels CHI and CH3 intersect. The to "move" the cell border. By applying a positive offset to a 

report may simply indicate, for example, which channels specific cell, the effect may be that mobile stations will 

intersected. connect to that cell at a longer distance than otherwise. Here 

FIG. 8 illustrates an example of a predetermined condi- the offset is added before triggering events occur as opposed 

tion that must occur along with an event before a report 30 to offsets that might be applied by the radio network. If 

event is sent. To eliminate the volume of event triggered offisets are applied only in the network, the measurement 

reports, a hysteresis amount may be associated with an report may be triggered too late in order for the network to 

event. As shown in the example of FIG. 8, although the take appropriate action. Therefore, an ofifeet applied in the 

measured parameter value for charmel CH2 exceeds that of mobile station at the moment of event evaluation is more 

channel CHI, a reporting event is not triggered until the 35 beneficial. One result of this is that the network operator can 

difference between the measmed parameter values for chan- perform load sharing between the cells in an area, i.e., divide 

nels CHI and CH2 reaches a particular amount correspond- the total trafiSc load equally between the cells by adapting 

ing to the hysteresis. Note that when the value for the radio the size of the cells. 

channel CH2 crosses below the parameter value waveform If downlink path loss is used as a measured parameter, the 

for radio channel CHI, a reporting event is not triggered 40 radio network may optionally include a filtered value of the 

because the parameter value for radio channel CH2 does not uplink interference along with each cell's offset. In this 

reach the hysteresis amount. situation, two handover criteria — downlink path loss plus 

Similarly, a time-to-trigger condition may be employed to uplink interference — may be used to optimize handover 

limit the number of event-triggered reports, and ultimately, evaluation with respect to the system's uplink performance 

the signahng load. A time-to-trigger condition may be asso- 45 by considering the uplink interference when evaluating 

ciated with an event such that the report is triggered only candidate handover. 

after the condition(s) satisfying the event exist(s) for the Another consideration that might be employed is now 

specified time-to-triggcr. In the example in FIG. 9, the effect considered in conjunction with FIG. 11. For the examples 

of the time-to-trigger is that the event where radio channel given above, the reporting range is defined relative to the 

CH3 enters the reporting range is not reported until radio 50 "best" measured channel. There may be situations where it 

channel CH3 has been in that range for the time-to-trigger is desirable to prevent a specific channel from affecting the 

interval. Hysteresis and time-to-trigger may be set individu- reporting range. FIG. 11 shows an example where the radio 

ally per reporting event or generally as specified in the network instructs the mobile station to not allow channel 
measurement control message. Hysteresis, and time-to- . CH3 to affect the reporting range. This mechanism may be 

trigger, and similar conditions allow the UTRAN to balance/ 55 useful if the operator knows from experience that the quality 

tradeoff the amount of measurement signaling and the of channel CH3 is unstable in a specific area and therefore 

promptness with which radio environmental conditions are should not be used to change the reporting range. However, 

communicated to the network. it is still possible for the entry or departure of channel CH3 

Individual radio channels being monitored may also be of the reporting range be reported as an event. In addition, 

associated with an offset. The offset may be positive or 60 the radio network control node may instruct the mobile radio 

negative and is added to the measured parameter value to not report a particular event that wotild previously have 

before the mobile station determines whether an event has caused a report to be transmitted. 

occurred. In the example illustrated in FIG. 10, a report An "event** may also include the occurrence of certain 

would be sent without an offset when a channel enters or plural events. Examples of such a combined event includes; 

leaves the reporting range. However, since a positive offset 65 a channel leaving the reporting range coupled with a 

is specified for radio channel CH3, it is the dotted offset chaimel measured parameter value being above/below 

cuivc that is employed to determine if an event occurs. an absolute threshold 
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when one channel becomes better than another channel 
with at least one of the two channels being in an active 
candidate handover set 
a channel deteriorates very rapidly and only one channel 

is better than the rapidly deteriorated channel 
only one channel is cunently in the active handover 
candidate set and that channel deteriorates very quickly 
or is below an absolute threshold, e.g., the mobile 
station is moving out of coverage and an immediate 
search for another system should be started. 
Another example event is now described in conjunction 
with FIG. 12. Here the event is defined based on how 
quickly the measured parameter value for a channel changes. 
In this example, the measured parameter value for channel 
CHS changes quite rapidly in a positive fashion for reporting 
event 1 and in a negative fashion for reporting event 2. Such 
an event may also be reported even if it occurs outside the 
reporting range. The threshold value for the parameter 
change or slope is provided to the mobile station in the 
measurement control message. 

Many of the above examples may be useful to the radio 
network in making handover decisions and performing 
handover operations (although they are not limited to such 
dedsions/operations). The mobile station may also provide 
the radio network with information regarding certain radio 
link problems. For example, there might be poor synchro- 
nization or timing on a radio link. When this occurs, the 
mobile station can inform the radio network, and the net- 
work operator might remove the radio link from an active 
candidate set and initiate a possible maintenance investiga- 
tion. 

Another important monitoring and control area for the 
radio network is that of power control. Example events that 
might be useful for power control operations are now 
described in conjimchon with FIGS. 13-15. 

In FIG. 13, mobile station output power is plotted against 
time. A reporting event corresponds to the transmit power of 
the mobile station becoming larger than or less than an 
absolute mobile station output power threshold shown as a 
dashed line. Reporting that the transmit power becomes 
larger than a threshold may be useful in detecting a coverage 
problem, e.g., high transmit power employed by the mobile 
station due to high path loss. Reporting that the transmit 
power is below a threshold may be useful in delecting a 
near-far problem, i.e., that very low power is used by the 
mobile station due to very low radio link path loss. This 
could become a problem if the mobile station moves even 
closer to the base station and cannot decrease its power. The 
risk is then that the base station will receive the mobile 
signal with too much power thereby deteriorating reception 
of other mobile station transmissions. 

There are practical hmits for the output power of the 
mobile station either imposed by the network or due to 
physical limitations of the mobile terminal. For example, 
adjusting the transmit power levels of all mobile transmitted 
signals so they are received at a base station with the same 
signal-to-intcrference ratio is important for attaining maxi- 
mum capacity in a CDMA system. If the mobile station is 
unable to decrease its power, the mobile station causes 
undue disturbance to all other mobile communications in the 
cell, oftentimes leading to other mobile stations increasing 
their power to compensate for the increased disturbance 
level. Eventually, one or more mobile stations will reach a 
maximum but nevertheless insufiScient power level to be 
"heard" over the interference, and the network will start 
dropping calls to decrease the interference. If a mobile 
station is having difficulty adjusting its power, for whatever 
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reason, the radio network may not necessarily know imme- 
diately of this difficulty. It is therefore advantageous that the 
network receive a prompt warning from the mobile station 
of such a condition and take appropriate action, e.g., han- 
5 dover to another cell or frequency, 

FIG. 14 illustrates the situation where the mobile station 
carmot decrease its output power below a certain value (the 
dashed line), and FIG. 15 illustrates the opposite condition. 
If the mobile station has difiBculty adjusting its power during 
the power control interval, e.g., 0.625 milliseconds, it is still 
beneficial for the network to get an early warning from the 
mobile station about such a condition so it can take appro- 
priate actions, e.g., change the bit rate at which the mobile 
transmits. 

Both base station and mobile station transceivers have a 

15 limited dynamic range. If the signal received by the mobile 
station exceeds the dynamic range, the receiver becomes 
saturated, deteriorating signal reception quality. Using such 
receiver saturation as a triggering event, the mobile station 
can inform the network about this particular problem. 

20 While the events shown in FIGS, 13-15 may be employed 
to support uplink and downlink power control functions in 
the radio network, this information could also be used to 
support other operations. For example, if the mobile station . 
cannot decrease its transmit power upon demand from the 

25 radio network, e.g., it is too close to a base station, the 
network may order the mobile station to do an interfre- 
quency handover. 

While the present invention has been described with 
respect to a particular embodiment, those skilled in the art 
will recognize that the present invention is not limited to the 
specific example embodiments described and illustrated 
herein. Different formats, embodiments, and adaptations 
besides those shown and described as well as many 
modifications, variations, and equivalent arrangements may 

^5 also be used to implement the invention. Accordingly, it is 
intended that the invention be limited only by the scope of 
the claims appended hereto. 
What is claimed is: 

1. A mobile radio, for use in a mobile radio communica- 
^ tions system including plural mobile stations communicat- 
ing with a radio access network having plural cell areas, 
electronically enabled to perform the following operations 
including: 

measure a radio-related parameter for one or more cells; 
45 add either a positive or a negative oflket to the measured 
radio-related parameter; 
evaluate the ofiset, measured radio-related parameter for 
the one or more cells with respect to a predetermined 
condition and determine that the predetermined condi- 
50 tion is satisfied; and 

report to the radio access network the determination for 
purposes of handover control or power control. 

2. The mobile radio in claim 1, wherein the report 
includes a measured value of the radio-related parameter. 

55 3. The mobile radio in claim 1, wherein the radio-related 
parameter is a signal strength, a power, or signal-to- 
interference ratio of a signal received from a cell base 
station. 

4. The mobile radio in claim 1, wherein the radio-related 
60 parameter is an interference level or an error rate associated 

with a signal received fi-om a cell base station. 

5. The mobile radio in claim 1, wherein the measuring 
includes measuring signals transmitted over different base 
station radio channels at the same frequency. 

65 6. The mobile radio in claim 1, wherein the measuring 
includes measuring signals transmitted over different base 
station radio channels at different frequencies. 
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7. The mobile radio in claim 1, further electronically 
enabled to: 

receive a measurenaeot control message from a control 

node in the radio access network, and 
modify the radio-related parameter or the predetermined ^ 

condition in response to the received message. 

8. The mobile radio in claim 1, further electronically 
enabled to: 

receive a measurement control message from a control 

node in the radio access network, and 
add another radio-related parameter to be measured or 

another predetermined condition to be evaluated in 

response to the received message, 

9. The mobile radio in claim 1, further electronically 15 
enabled to: 

establish a reporting range for the predetermined 
condition, and 

send a report when the measured radio-related parameter 
enters or leave the reporting range. 20 

10. The mobile radio in claim 1, further electronically 
enabled to: 

establish a reporting range for the predetermined 
condition, and 

25 

send a report when the measured radio-related parameter 
for a first cell is the same as or close to the measured 
radio-related parameter for a second cell. 

11. The mobile radio in claim 1, wherein the positive or 
negative oflfeet may vary depending on the cell. 

12. The mobile radio in claim 1, wherein plural radio- 
related parameters are each measured and evaluated against 
a corresponding predetermined condition, the mobile radio 
further electronically enabled to: 

add a corresponding, parameter-specific ofl&et to each 35 
measured radio-related parameter before evaluating 
whether the corresponding predetermined condition is 
satisfied. 

13. The mobile radio claim 1, wherein the predetermined 
condition includes the measured radio-related parameter ^ 
entering or leaving a predetermined parameter range, 

14. The mobile radio in claim 1, further electronically 
enabled to: 

prevent the sending of a report associated with the one or 
more cells even though the predetermined condition is 45 
satisfied. 

15. The mobile radio in claim 1, wherein the predeter- 
mined condition includes the measured radio-related param- 
eter for a first cell becoming better than the measured 
radio-related parameter for a second cell. 50 

16. The mobile radio in claim 15, wherein the measured 
radio-related parameters for the first and second cells are 
both within a predetermined range. 

17. The mobile radio in claim 1, electronically enabled to: 
employ a hysteresis parameter in determining whether a 55 

predetermined condition is satisfied. 

18. The mobile radio in claim 1, wherein the predeter- 
mined condition includes a change in the measured radio- 
related parameter exceeding a change threshold. 

19. The mobile radio in claim 1, wherein the predeter- 60 
mined condition includes a problem detected on a radio link 
with one of the cells. 

20. The mobile radio in claim 1, wherein the power 
control includes a handover operation. 

21. The mobile radio in claim 1, wherein the power 65 
control includes a change in the bit rate in a transmission 
involving the mobile radio. 



22, A mobile radio, for use in a mobile radio communi- 
cations system including plural mobile stations communi- 
cating v,^th a radio access network having plural cell areas, 
electronically enabled to perform the following operations 
including: 

measure a radio-related parameter for one or more cells; 

evaluate the measured radio-related parameter for the one 
or more cells with respect to a predetermined condition 
and determine that the predetermined condition is sat- 
isfied; and 

report to the radio access network the determination for 
purposes of handover control or power control; 

wherein the radio-related parameter is a traffic volume 
associated with the one or more cells. 

23. A mobile radio, for use in a mobile radio communi- 
cations system including plural mobile stations communi- 
cating with a radio access network having plural cell areas, 
electronically enabled to perform the following operations 
including: 

measure a radio-related parameter for one or more cells; 

evaluate the measured radio-related parameter for the one 
or more cells with respect to a predetermined condition 
and determine that the predetermined condition is sat- 
isfied; and 

report to the radio access network the determination for 

purposes of handover control or power control; 
further electronically enabled to: 

prevent the measured radio-related parameter for a spe- 
cific cell within a predetermined parameter range from 
affecting the predetermined parameter range. 

24, A mobile radio, for use in a mobile radio communi- 
cations system including plural mobile stations communi- 
cating with a radio access network having plural cell areas, 
electronically enabled to perform the following operations 
including: 

measure a radio-related parameter for one or more cells; 

evaluate the measured radio-related parameter for the one 
or more cells with respect to a predetermined condition 
and determine that the predetermined condition is sat- 
isfied; and 

report to the radio access network the determination for 
purposes of handover control or power control, 

wherein the mobile radio is further electronically enabled 
to: 

evaluate one or more measured radio-related parameters 
with respect to two predetermined conditions; and 

send a report of the measured radio-related parameters to 
the radio access network if both of the two predeter- 
mined conditions are satisfied. 

25. A mobile radio, for use in a mobile radio communi- 
cations system including plural mobile stations communi- 
cating with a radio access network having plural cell areas, 
electronically enabled to perform the following operations 
including: 

measure a radio-related parameter for one or more cells; 

evaluate the measured radio-related parameter for the one 
or more cells with respect to a predetermined condition 
and determine that the predetermined condition is sat- 
isfied; and 

report to the radio access network the determination for 
purposes of handover control or power control, 

wherein the mobile radio is further electronically enabled 
to: 

consider a time-to-trigger in determining whether the 
predetermined condition is satisfied. 
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26. A mobile radio, for use in a mobile radio communi- instructing a mobile station to measure a radio-related 
cations system including plural mobile stations communi- parameter for one or more cells, to evaluate the mea- 
cating with a radio access neiwoik having plural ceil areas, sured radio-related parameter for each of the one or 
electronically enabled to perform the following operations more cells with respect to an event, and to send a report 
including: 5 from the mobile radio to the control node when the 

measure a radio-related parameter for one or more cells; event occurs for one or more cells, wherein the mea- 

evaluate the measured radio-related parameter for the one surement information includes a positive or a negative 

or more ceUs with respect to a predetermined condition ^ ^^^^^ the measured radio-related param- 

and determine that the predetermined condition is sat- ^^er before the mobile station evaluates whether the 

isfied; and ^vent is satisfied; 

report to the radio access network the determination for receiving a report from the mobile station; and 

purposes of haiidover control or power control, determining whether to perform one of a handover and a 

wherein the predetermined condition is a transmit power V^^^i control operation based on the received report. 

of the mobile radio crossing a threshold value. The method m clami 30, wherein the power control 

27. A mobile radio, for use in a mobile radio communi- operation includes a handover operation. 

cations system including plural mobile stations communi- ^2. The method in claim 30, wherein the power control 

eating with a radio access network having plural cell areas, operation includes a change in bit rate in a transmission 

electronically enabled to perform the following operations involving the mobile radio, 

including: method in claim 30, further comprising: 

measure a radio-related parameter for one or more cells; determining whether to perform an operations or main- 
evaluate the measured radio-related parameter for the one -.^^rSf^*^ • ^« ^ , 
or more ceUs with respect to a predetermined condition 34. The method in claim 30. further compnang: 
and determine that the predetermined condition is sat- determimng whether to perform a mobile radio commu- 
isfied; and 25 nications network balancing or optimization operation, 
report to the radio access network the determination for , '^^ «• ^O, wherein the report includes 
purposes of handover control or power control, the measured radio-related parameter. 
. . ^. J . . . J**- • 4U u-1 J* 36. The method m claim 30, \wierein the report mcludes 
wherem the predetermmed condition is the mobile radio , , , , , . j. 
c ^ ji • * measured parameter values other than the measured radio- 
tailmg to decrease or increase its transmit power on i * j . ■% .i. a ^ t. 
demand 30 ^^"^^^ parameter, and the method further comprises: 

28. A mobile radio, for use in a mobile radio communi- performing another operation based on the other mea- 
cations system including plural mobile stations communi- ^""^^^ parameter values received in the report- 
eating with a radio access network having plural cell areas, "^^^^^^ wherem the report mcludes 
electronically enabled to perform the following operations * signal strength or a power of a signal received from a base 
including* 35 ^'^^on at the one or more cells. 

« ^ «^ ^ . 38. The method in claim 30, wherein the report includes 

measure a radio-related parameter tor one or more cells; . ^ , - \ - ^ . 

, , t i- 1 t r i an mterference value, a sicnal-to-mterference ratio, or an 

evaluate the measured radio-related parameter for the one ^ • * j -.i. • i - ^ c u 

„ . , \ . , . error rate associated with a signal received from a base 

or more cells with respect to a predetermmed condition ... ... _ 

, . , . ,t- . .1. J-.- - . station at the one or more ceUs. 

and determme that the predetermmed condition is sat- m in. *u j • i * m i. • * i j 

' fied- d 40 39. The method m claim 30, wherein the report mcludes 

* a traffic volume associated with the one or more cells, 

report to the radio access network the determination for 4^ ^ ^.j^^ ^^^^^^^ ^ includes 

purposes of handover control or power control, ^^^^ measurements associated with different base station 

wherein the predetermined condition inchides saturation jajio channels transmitted at the same frequency. 

of the mobile radio receiver. 41 iylg method in claim 30, wherein the report includes 

29. A mobile radio, for use in a mobile radio communi- signal measurements associated with different base station 
cations system including plural mobile stations communi- ^^^^ channels transmitted at different frequencies, 
eating with a radio access network having plural cell areas, 42. The method in claim 30, further comprising: 
electronically enabled to perfomi the following operations tetruaing the mobile station to perform plural measure- 
'"'=1'"''°8: 50 ments; 

measure a radio-related parameter for one or more cells; ^^^^ ^^^^ measurement is reported independently 

evaluate the measured radio-related parameter for the one horn other measurements. 

or more cells with respect to a predetermined condition 43 m^xhod in claim 30, wherein the mobile station 

and determme that the predetermined condition is sat- measurement instruction is described with one or more 
isfied; and ^5 general parameters in a measurement control message. 

report to the radio access network the determination for 44, The method in claim 43, wherein tiic measurement 

purposes of handover control or power control, control message includes: one or more measurement objects, 

wherein the mobile radio is electronically enabled to: one or more measurement parameters, and one or more 

send a report to the radio access network with mandatory reporting events, 
information associated with the condition and optional 60 45, The method in claim 44, wherein the measurement 
additional information not necessarily associated with * control message includes an optional measurement param- 

the predetermined condition. eter to be included in the measurement control message. 

30. In a mobile radio communications network including 46. The method in claim 43, wherein the measurement 
plural cells each associated with a radio base station for control message includes an event reporting range such that 
communicating over a radio interface with mobile stations, 65 the mobile station should send a report when the measured 
a method implemented in a control node in the mobile radio radio-related parameter enters or leaves the event reporting 
communications network comprising: range. 
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47. The method in claim 43, wherein the measurement 
control message includes an event reporting range such that 
the mobile station should send a report when the measured 
radio-related parameter for a first cell is the same as or close 
to the measured radio-related parameter for a second cell. 

48. The method in claim 30, wherein the positive or 
negative offiset may vary depending on the cell. 

49. The method in claim 30, wherein the event includes 
the measured radio-related parameter for a first cell becom- 
ing better than the measured radio-related parameter for a 
second cell. 

50. The method in claim 30, wherein the control node 
instructs the mobile station to employ a hysteresis parameter 
in determining whether an event has occurred. 

51. The method in claim 30, wherein the event includes a 
change in the measured radio-related parameter exceeding a 
change threshold. 

52. The method in claim 30, wherein the event includes a 
problem detected by the mobile station on a radio link with 
one of the cells. 

53. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a method implemented in a control node in the mobile radio 
commimications network comprising: 

instructing a mobile station to measure a radio-related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for one or more cells; 

receiving a report from the mobile station; and 

determining whether to perform one of a handover and a 
power control operation based on the received report, 

wherein the event includes the measured radio-related 
parameter moving into or moving out of a predeter- 
mined parameter range, and 

wherein the control node instmcts the mobile station to 
prevent the measured radio-related parameter for a 
specific cell from aflfecting the predetermined param- 
eter range. 

54. Id a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a method implemented in a control node in the mobile radio 
communications network comprising: 

instructing a mobile station to measure a radio-related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for one or more cells; 

receiving a report from the mobile station; and 

determining whether to perform one of a handover and a 
power control operation based on the received report; 

wherein the control node instructs the mobile station to 
evaluate one or more measured radio-related param- 
eters with respect to two events, and send a report of the 
one or more measured radio-related parameters to the 
control node if both of the two events are satisfied. 

55. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a method implemented in a control node in the mobile radio 
communications network comprising: 

instructing a mobile station to measure a radio-related 
parameter for one or more cells, to evaluate the mea- 
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sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the- mobile radio to the control node when the 
event occurs for one or more cells; 
receiving a report from the mobile station; and 
determining whether to perform one of a handover and a 
power control operation based on the received report; 
wherein the event includes a transmit power of the mobile 
radio crossing a threshold value. 

56. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a method iniplemented in a control node in the mobile radio 
communications network comprising: 

instructing a mobile station to measure a radio-related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for one or more cells; 

receiving a report from the mobile station; and 

determining whether to perform one of a handover and a 
power control operation based on the received report; 

wherein the event includes the mobile radio failing to 
decrease or increase its transmit power on demand. 

57. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a method implemented in a control node in the mobile radio 
communications network comprising: 

instructing a mobile station to measure a radio-related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for one or more cells; 

receiving a report from the mobile station; and 

determining whether to perform one of a handover and a 
power control operation based on the received report; 

wherein the event includes saturation of the mobile radio 
receiver. 

58. In a mobile radio cximmunications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a control node in the mobile radio communications network 
configured to perform the following: 

instruct a mobile station to measure a radio related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for the one or more cells; 

receive a report from the mobile station; and 

determine whether to perform a power control operation 
based on the received report, 

wherein the event is a transmit power of the mobile radio 
crossing a threshold value. 

59. The control node in claim 58, wherein the power 
control operation includes a handover operation. 

60. The control node in claim 58, wherein the power 
control operation includes a change in bit rate in a trans- 
mission involving the mobile radio. 

61. The control node in claim 58, wherein the operation 
includes a mobile radio communications balancing or opti- 
mization operation. 
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62. The control node in claim 58, wherein the report 
includes a signal strength, power, or interference value, a 
signal- to -interference ratio, or an error rate associated with 
a signal received from a base station at the one or more cells. 

63. The control node in claim 58, further comprising: 5 
instructing a mobile station to perform plural 

measurements, 
wherein each measurement is reported independently 
from other measurements. 

64. The control node in claim 58, wherein the measure- 
ment instruction includes an event report range such that the 
mobile station should send a report when the measured 
radio-related parameter enters or leaves the event reporting 
range. 

65. The control node in claim 58, wherein the measure- 
ment includes an event reporting range such that the mobile 
station should send a report when the radio-related param- 
eter for a first cell is the same as or close to the measured 
radio -related parameter for a second cell. 

66. The control node in claim 58, wherein the control 
node instructs the mobile station to evaluate one or more 
measured radio-related parameters with respect to two 
events, and send a report of the one or more measured 
radio-related parameters to the control node if both of the 
two events are satisfied. 

67. The control node in claim 58, wherein the event 
includes the measured radio-related parameter for a first cell 
becoming better than the measured radio-related parameter 
for a second cell. 

68. The control node in claim 58, wherein the control 
node instructs the mobile station to employ a hysteresis 
parameter in determining whether an event has occurred. 

69. The control node in claim 58, wherein the event 
includes a change in the measured radio-related parameter 
exceeding a change threshold. 

70. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a control node in the mobile radio communications network 
configured to perform the following: ^ 

instruct a mobile station to measure a radio related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for the one or more cells; 

receive a report fi^om the mobile station; and 

determine whether to perform a power control operation 
based on the received report; 50 

wherein the measurement includes a positive or a negative 
ofiEset to be added to the measured radio-related param- 
eter before the mobile station evaluates whether the 
event is satisfied. 



71. The control node in claim 70, wherein the positive or 
negative ofifeet may vary depending on the cell. 

72. Id a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a control node in the mobile radio communications network 
configured to perform the following: 

instruct a mobile station to measure a radio related 
parameter for one or more cells, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
firom the mobile radio to the control node when the 
event occurs for the one or more cells; 

receive a report from the mobile station; and 

determine whether to perform a power control operation 
based on the received report, 

wherein the control node instructs the mobile station to 
consider a time-to-trigger in determining whether an 
event has occurred. 

73. In a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a control node in the mobile radio communications network 
configured to perform the following: 

instruct a mobile station to measure a radio related 
parameter for one or more ceUs, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for the one or more cells; 

receive a report from the mobile station; and 

determine whether to perform a power control operation 
based on the received report, 

wherein the event includes the mobile radio failing to 
decrease or increase its transmit power on demand. 

74. Id a mobile radio communications network including 
plural cells each associated with a radio base station for 
communicating over a radio interface with mobile stations, 
a control node in the mobile radio communications network 
configured to perform the following: 

instruct a mobile station to measure a radio related 
parameter for one or more ceUs, to evaluate the mea- 
sured radio-related parameter for each of the one or 
more cells with respect to an event, and to send a report 
from the mobile radio to the control node when the 
event occurs for the one or more cells; 

receive a report from the mobile station; and 

determine whether to perform a power control operation 
based on the received report; 

wherein the event includes saturation of the mobile radio 
receiver. 
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